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DETAILED ACTION 

1 . This office action is in response to the response filed October 1 , 2008. 

Response to Arguments 

2. Applicant's arguments with respect to claims 14-20, 32 and 33 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 14, 16-18 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Prior Art in view of Ajit (U.S. Patent No. 5,623,151). 

In regards to claim 14, Applicant's Prior Art ("APA") discloses the following: 

a) a semiconductor substrate (102) forming a collector region (For Example: See 

Figure 1A); 

b) a drift region (106) of a first conductivity type extending over the 
semiconductor substrate (For Example: See Figure 1 A); 

c) first well region (108) of a second conductivity extending from an upper 
surface of the drift region into and terminating within the drift region, the first well being 
coupled to an emitter terminal (For Example: See Figure 2A); 

d) a planar channel region (A) in an upper portion of the first well region (For 
Example: See Figure 1A); and 

e) impurity region (210) of the first conductivity type (For Example: See 

Figure 2A). 
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In regards to claim 14, APA fails to disclose the following: 

a) a second well region of a second conductivity extending from an upper 
surface of the drift region into and terminating within the drift region, the second well being in a 
floating state and the first well region and the second well region have a substantially same depth 
in the drift region. 

However, Ajit discloses a semiconductor device that has a second well region (110) of a 
second conductivity extending from an upper surface of the drift region into and terminating 
within the drift region, the second well being in an floating state and the first well region (120) 
and the second well region have a substantially same depth in the drift region (For Example: See 
Figure 2). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of APA to include a second well region of a 
second conductivity extending from an upper surface of the drift region into and terminating 
within the drift region, the second well region being in a floating state and the first well and the 
second well have substantially the same depth in the drift region as disclosed in Ajit because it 
aids in providing low on-state voltage (For Example: See Abstract). 

Additionally, since APA and Ajit are both from the same field of endeavor, the purpose 
disclosed by Ajit would have been recognized in the pertinent art of APA. 

Finally, it would have been a matter of obvious design choice to have the first well region 
and the second well region have a substantially same depth in the drift region, since such a 
modification would have involved a mere change in the sizes of the components. A change in 
size is generally recognized as being with the level of ordinary skill in the art. See In re Rose, 
105 USPQ 237 (CCPA 1955). 
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In regards to claim 16, APA discloses the following: 

a) the impurity region has an impurity concentration higher than that of the drift 
region (For Example: See Figure 2A). 

In regards to claim 17, APA discloses the following: 

a) an emitter region (1 10) of the first conductivity type formed in an upper portion 
of the first well region, the emitter region being coupled to the emitter terminal (For Example: 
See Figure 2A); and 

b) a gate terminal extending over but being insulated from the planar channel 
region (For Example: See Figure 2A). 

In regards to claim 18, APA discloses the following: 

a) a buffer layer (104) between the semiconductor substrate and the drift region 
and having the same conductivity type as the drift region, the buffer layer having a higher 
impurity concentration than the impurity region (For Example: See Figure 2A). 

In regards to claim 33, APA discloses the following: 

a) the impurity region abuts the first well region (For Example: See Figure 2A). 

In regards to claim 33, APA fails to disclose the following: 

a) the second well region. 

However, Ajit discloses a semiconductor device that has a second well region (110) (For 

Example: See Figure 2). It would have been obvious to one having ordinary skill in the art at the 

time the invention was made to modify the semiconductor of APA to include a second well 

region as disclosed in Ajit because it aids in providing low on-state voltage (For Example: See 

Abstract). 

Additionally, since APA and Ajit are both from the same field of endeavor, the purpose 
disclosed by Ajit would have been recognized in the pertinent art of APA. 



Application/Control Number: 1 0/807,9 1 7 Page 5 

Art Unit: 2894 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's Prior 
Art in view of Ajit (U.S. Patent No. 5,623,151), Li (U.S. Patent No. 5,793,064) and Nishiura et 
al. (U.S. Patent No. 4,987,098). 

In regards to claim 15, APA fails to disclose the following: 

a) each of the first and second well regions form a separate pn junction with the 
impurity region such that when the separate pn junctions are reverse biased a boundary of 
depletion region in the drift region is substantially flat. 

However, Li discloses a semiconductor device that has first and second well regions (180 
and 190) form separate pn junctions with the impurity region (177) such that when the separate 
pn junctions are reverse biased a boundary of depletion region (For Example: See Column 8 
Lines 32-54). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of APA to include first and second well 
regions and an impurity region therebetween configured such that when the separate pn junctions 
are reverse biased a boundary of depletion region as disclosed in Li because it aids in blocking 
high voltage (For Example: See Column 8 Lines 32-54). 

Additionally, since APA and Li are both from the same field of endeavor, the purpose 
disclosed by Li would have been recognized in the pertinent art of APA. 

b) the depletion region is substantially flat. 

However, Nishiura et al. ("Nishiura") discloses a semiconductor device that has a 
depletion region (22) that is substantially flat (For Example: See Figure 5). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor of APA to include a depletion region that is substantially flat as disclosed in 
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Nishiura because it aids in overcoming problems with hole current (For Example: See Column 2 
Lines 3-22). 

Additionally, since APA and Nishiura are both from the same field of endeavor, the 
purpose disclosed by Nishiura would have been recognized in the pertinent art of APA. 
6. Claims 19 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Prior Art in view of Ajit (U.S. Patent No. 5,623,15 1) and Uenishi (U.S. Patent No. 
5,008,720). 

In regards to claim 19, APA fails to disclose the following: 

a) a distance between the well regions is in a range of 3 um to 6 um. 

However, Uenishi discloses a semiconductor device that has a distance (B) between the 
well regions that are in a range of 3 um to 6 um (For Example: See Table IB). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor of APA to include well regions that are in a range of 3 um to 6 um as 
disclosed in Uenishi because it aids in providing a device that can not be easily broken down due 
to overload (For Example: See Column 3 Lines 30-33). 

Additionally, since APA and Uenishi are both from the same field of endeavor, the 
purpose disclosed by Uenishi would have been recognized in the pertinent art of APA. 

Finally, the applicant has not established the critical nature of a distance between the first 
well region and the second well region is in a range of 3 um to 6 um. "The law is replete with 
cases in which the difference between the claimed invention and the prior art is some range or 
other variable within the claims. ... In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves unexpected 
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results relative to the prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. 
Cir.1990). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have various ranges. 

In regards to claim 32, APA fails to disclose the following: 

a) a distance between the well regions is in a range of 4 um to 5 um. 

However, Uenishi discloses a semiconductor device that has a distance (B) between the 
well regions that are in a range of 4 um to 5 um (For Example: See Table IB). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor of APA to include well regions that are in a range of 4 um to 5 um as 
disclosed in Uenishi because it aids in providing a device that can not be easily broken down due 
to overload (For Example: See Column 3 Lines 30-33). 

Additionally, since APA and Uenishi are both from the same field of endeavor, the 
purpose disclosed by Uenishi would have been recognized in the pertinent art of APA. 

Finally, the applicant has not established the critical nature of a distance between the first 
well region and the second well region is in a range of 4 um to 5 um. "The law is replete with 
cases in which the difference between the claimed invention and the prior art is some range or 
other variable within the claims. ... In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range." In re Woodruff 919 F.2d 1575, 16 USPQ2d 1934 (Fed. 
Cir.1990). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have various ranges. 
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7. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's Prior 
Art in view of Ajit (U.S. Patent No. 5,623,151) and Matsudai et al. (European Patent Application 
No.EP 1193767). 

In regards to claim 20, APA fails to disclose the following: 

a) the thickness of the drift region is in a range of 40 um to 120 um. 

However, Matsudai et al. ("Matsudai") discloses a semiconductor device that has a drift 
region (13) with a thickness in a range of 40 um to 120 um (For Example: See Paragraph 31). It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor of APA to include a drift region (13) with a thickness in a 
range of 40 um to 120 um as disclosed in Matsudai because it aids in controlling the breakdown 
voltage (For Example: See Paragraph 28). 

Additionally, since APA and Matsudai are both from the same field of endeavor, the 
purpose disclosed by Matsudai would have been recognized in the pertinent art of APA. 

Finally, the applicant has not established the critical nature of the thickness of the drift 
region is in a range of 40 um to 120 um. "The law is replete with cases in which the difference 
between the claimed invention and the prior art is some range or other variable within the claims. 
... In such a situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art range." In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to have various 
ranges. 
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Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kimberly Nguyen can be reached on 571-272-2402. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300 for regular and after final 
communications . 
/Monica Lewis/ 

Primary Examiner, Art Unit 2894 



January 12, 2009 



